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common bellows, and if the pipe and valve (or 
clapper) be then clbsed, on raising the handle, a 
by harl and couTLAs. \ vacuum is created, and it will be found difficult 

Natural Phenomena depending on the j *° bo^^s. 

Pressure op Tire Atmosphere.-SurIIs, peri-! In frosty weather a scantiness of water is ex- 
winkles, limpets, and other univalve shells, ad- i penenced m fountains and springs. This is er- 
here firmly to the rocks by the pressure of the | roneously accounted for, by supposing that the 

air, the fish forming its shell so as accurately to ; ™ ter fre * zea m ° f lhe «•«*»• But 

fit the surface of the rock, and then shrinking j m03t intense frost of a polar winter will not 


within it so as to create a vacuum. 


freeze the ground more than two feet in depth, 

Exp'T. 1. If weplace l 'limpet 'adhering to a | wb j! 3t a ve 7 m( > derate frost win consolidate its 
iece of met. in rt,. »rl,.nct«i Of .n air.! surface, and render it impervious to the atmos- 

When this happens, the water which was 


>here. 

filtering through its surface is all arrested, and 
kept suspended in the capillary pores of the 


piece of rock, in the exhausted receiver of an air 
pump, we shall presently see it fall by its own j 
weight. 

It is owing to the same cause that bivalve! . - . . , 

shell-fish keep themselves so firmly shut. In : g™ u , nd - and the supply of water is thus cut ott 
this case the shells maybe easily separated by ! 110131 a th , aw ensues, when the ground again be- 
grinding a hole, and admitting the air. f comes soft and pervious to the atmosphere, the 

To the pressure of the atmosphere is to be at- j " ater filtering through its surface, as before, and 
tributed the power possessed by the fly and some! th « scarcity disappearing. This scanty flow of 
other animals of walking up the wails, and on ! 7 &ter ln 8 P r ' n & 8 a “ d wells du ™g frost > 3 '. there- 
the ceilings of rooms, the insect producing a va- j forc - caU8ed a deficiency in atmospheric pres- 
cuum within its feet. This mechanism was first I sure ’. the air prevented by the frost from 

detected in the Gecko, a kind of lizard found ini g al " ,n g an y/ccess to the water m the pores 
Java. The rapidity with which the fly forms i the S* 0011 *** 

and destroys these vacuums is interesting, and j These instances are sufficient to show the im- 
cannot be rivalled by the utmost efforts of hu- i portant part which the atmosphere performs in 
man skill. Spiders not being endowed with this; the production of many common and very inte- 
mechanism, walk with difficulty along the walls! resting natural phenomena, 
and ceilings of houses clinging to the asperities! Amount op Atmospiieric Pressure. —It has 
on such surfaces, which, failing them, of course, j been shown that the pressure of the air will sup- 
precipitates the insect to the ground. It has been \ port a column of water 34 feet in height, and a 
calculated that a fly in travelling six feet creates! column of mercury 30 inches in height, mercury 
and destroys 10,000 vacuums. If a fly be de-j being 13.5 times heavier than water. Now, by 
prived of its feet, or of the extremities of its legs, | the law of fluid pressure, the height of the 
on which the apparatus is situated, though it can ! column of water and mercury supported by the 
walk without apparent difficulty on a horizontal i air will be exactly the same whatever be the dia- 
surface, such as a table, it is quite incapable of j meter of the columns. In order to facilitate the 

as that of a j measurement, let the area of the base of each of 
! the columns be one square inch. If, now, both 


climbing an upright surface, such 
wall, or of walking on the ceiling 

The sucker or stone-lifcer used by boys, de- j columns be weighed, we shall find the weight of 
for its operation on the pressure of the at- eac h *° be precisely the same, about 15 lbs. It 


pends for its operation on tnc pre.* 
mosphere. It consists of a circular piece of lea- j follows, 


that the weight of a column of air, 


ther, two or three inches in diameter, to the centre j reaching, from the earth s surface to the extreme 
of which a piece of string is attached. The leather j limits of the atmosphere, and which is one 


0 soaked in water, and pressed with the hand \ square inch in section, weighs about 15 lbs. This 
or foot on the surface of a smooth fiat stone, on j column of air sustains both the columns of mer- 


being 


pulling at the string a vacuum is created in the 
centre, and hence the stone may be lifted from 


cury and water, and acts as a counterpoise weight 
to their pressure. The atmosphere, therefore. 


the ground, although it weighs several pounds. presses on all bodies with a force of 15 lbs. to the 
It is a common thing to see children amuse ; square inch. 

From the above facts, it is plain that the 
weight of the whole atmosphere is equal to that 


themselves by sucking a thimble. They place a ; 
thimble on their arm, and create a vacuum under 

it with their mouth, the pressure of the atmos- j of a covering or sea of mercury 30 inches in 
phere fastening the thimble on their arm. The > depth, enveloping the earth, and the weight of 

and is thus j which has been calculated to be equal to the 
j weight of a solid ball of lead, 60 miles in dia¬ 
meter. It is also evident that every square inch 


child is amused with the adhesion, 
led to repeat the experiment. 

The strong cohesion which takes placl between 
two plates of glass when wetted is caused by at- j of the human body is subjected to a pressure of 
mospheric pressure, as is evident from the plates 15 lbs. But the body of an ordinary sized man 
spontaneously separating in the exhausted re-! exposes a surface of from ten to eleven square 
ceiver or artificial vacuum created by the air- j feet; therefore, the pressure of the atmosphere on 
pump. In quarries, the powerful adhesion of! the entire surface of the human body must be 
large flag stones to each other is well known to } equal to IIX144x 15=23,700 lbs., or more than 

. _ . 1 . _ J — _ _ ' .1. L ! ^ ) 1 / 1 1 m n ? Tf i n I\n/«A 11 4 V» n • 1 ««« A lvn/1 r* t/i A , 1 1 


the workmen, and the ease with which they se¬ 
parate when winded, or when the air can be got 
between them. 

Exp't. 2. If all the air be expelled from a 


10i tons! It is because the human body is full 
of the air which presses on it, that we are not 
crushed to pieces by this enormous weight, just 
> as a sponge is not crushed by the weight of the 
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superincumbent water when immersed in the feet of elevation above the earth’s idrface. From 
depths of the ocean. * this observation the ratio of the specific gravity of a 

Variation in the Pressure of the Atmos- cubic inch of air to that of a cubic inch of mercury 
phbkb. —The pressure of the atmosphere is a va- may be deduced; l-10th of an inch of mercury 
liable quantity. This will be evident to any of having clearly the same weight as 87 feet or 1,044 
our readers who will only take the trouble to inches of air. Consequently, one inch of mercury 
watch the mercurial column of the barometer for weighs as much as 10,440 inches of air. Taking, 
a few days or weeks, when it will be found to therefore, as the average height of the mercury in 
vary from 28 to 31 inches in height, indicating, the barometer to be 30 inches, it is evident that the 
of course, a corresponding change in the weight height of the aerial column supported by the mer- 
of the atmosphere. These ordinary variations curial column, will be inversely as the ratio of 
are found to have a marked effect on nature, their specific gravities, and we shall have the fol- 
When the atmosphere presses heavily, the mer- lowing proportion: —1 : 10440 :; 30 : 313,200 
cury rises in the barometer, the clouds are borne inches, or 26,100 feet = 5 miles nearly. From 
high, and we have fine Weather. When the at- this we infer that the column of air supported by 
mosphere presses lightly, the mercury fells, the the mercurial column would be five miles high, 
clouds descend towards the earth, and we have provided its density were the same throughout 
rain or snow. At such times, the smoke of cities its entire length. 

descends into the streets, especially if there is no But, owing to the elasticity of the air, its density 
wind, or forms a closely overhanging canopy of is in proportion to the force by which it is com- 
murky clouds above them, and all abroad is a pressed, and consequently it is more dense near 
scene of moisture, gloom, and discomfort. the earth’s surface than in the upper regions of 

The barometer is an admirable prognosticator the atmosphere, being pressed by a greater num- 
of the approach of winds, falling long before the ber of superincumbent strata, the atmosphere ex¬ 
wind rises; hence it is a valuable instrument at panding with the decreasing pressure at every suc- 
sea, apprising the mariner of the approach of cessive elevation; and since no limits can be as- 
storms long before they make their appearance on signed to the expansion, it is impossible to as- 
the horizon, so that he is able, by making a certain precisely how high the air extends above 
timely preparation, to turn aside their deso- the earth. 

lating effects. The fall of the mercury, on the By experiment, made on refraction and twilight, 
rising of the wind, is owing to the lateral velocity it has been found that the refractive power of the 
of the current of air diminishing its downward air ceases at the height of about 45 miles, so that at 
pressure. : that elevation there must be either a vacuum or 

In the mercurial barometer, the column varies something approximating towards it. The height 
in height from 28 to 31 inches. This range is too of the atmosphere is, therefore, estimated at about 
small to render the ordinary changes in the at-; 45 miles. 

mosphere appreciable, and various contrivances It has been calculated, that if a cubic inch of 
have been resorted to in order to enlarge the range, air were taken from the surface of the earth to a 
It must be obvious that the water barometer is too height of 500 miles, it would expand itself so as 
inconvenient for general use on account of its size, to fill a sphere as large as the orb^|t of Saturn! 
it being requisite that the tube should contain a Even at a height of 80 miles, the air is so rare as 
column of water 34 feet in height* in order to act to be imperceptible when subjected to the nicest 
as a counterbalance to the pressure of the atmos- experiments. 

phere. There is, however, a water barometer in Hence, by taking a flaccid bladder up in a 
the hall of the Royal Society in London. The balloon, or to the top of a mountain, the external 
range of this water barometer is upwards of pressure being lightened, the air in the bladder 
three feet, and it is found to give large and vio- expands and fills it. 

lent undulations long before any change is per- In like manner, on descending into the denser 
ceptible in the mercurial column. The water ; strata of air, near the earth’s surface, the pressure 
barometer in the Royal Society’s rooms, at Lon- of the superincumbent atmosphere overcomes the 
don, leaps up and down at every breeze, and in elastic pressure of the air enclosed in the bladder, 
its way enables us to see as well as measure the and causes it to shrink again to its former dimen- 
Blightest variation in the pressure of the atmos- sions. 

phere. If, whilst at the top of a lofty mountain, we 

Height of the Atmosphere. “Various at-: cork an empty bottle, and, on arriving in the 
tempts have been made to ascertain the height to valley, we go to a vessel containing water, and 
which the atmosphere extends all around the inverting the bottle, uncork it under the water, a 
earth. These commenced soon after it was dis- considerable quantity of water will instantly enter 
covered by means of the Toricellian tube that air the bottle, proving the increased rarity of the air 
is possessed of gravity or weight. Were the on the top of the mountain, 
density of the atmosphere every where the same Effects of Changes in thb Density and 
as at the earth’s surface, this matter might be Pressure of the Atmospuebe on tub Human 
easily settled, for in that case it would reach no Bodv. —It does not appear that we are much 
higher than 26,100 feet, or nearly five miles, affected by the ordinary changes in atmospheric 
This calculation is easily affected, and it involves pressure at the earth’s surface. The uneasy and 
a knowledge of the following data. ! opposite feelings at different states of the barome- 

Shortly after the invention of the barometer, it \ ter, are to be attributed to changes in the mois- 
was found that the mercury descended l-10th of jturo, temperature, and electrical state of the at- 
an inch in the tube for every rise of 87 additional • mosphere, than to the mere alteration in the state 
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of its pressure, the result of its increased or di- inches. Again, if we ascend to the top of a high 
minished rarity or density. When, however, the hill, and take a barometer with us, and find that 
pressure of the air is much altered, as in the the mercuiy has descended in the tube 14 inches, 
diving-bell, or at great elevations on mountains {we may conclude that the hill is 1305 feet in per- 
or in balloons, the change produces a marked j pendicular height 

effect on the feelings, and in some cases proves De Luc's barometer fell to 12 inches when he 
very hurtful. was at the height of 20,000 feet in his balloon. 

In the diving-bell the air is much condensed, On Aeronautics or Air-Navigation. —The 
being influenced not only by the usual atmos- notion of the possibility of raising a man or a 
phene pressure, but also by the upward pressure, machine in the air, was very widely disseminated 
or buoyancy of the water, which is equivalent to in the ancient world; but, till the year 1783, no 
the pressure of an additional atmosphere, for rational principle appears to have been conceiv- 
every additional 33 feet of depth to which the ed, by means of which this idea could be practi- 
bell is sunk. The upward pressure of water is cally acted upon. Flying by means of artificial 
equal to its downward pressure, and, therefore, wings was long thought of, and, notwithstanding 
the amount of pressure in the bell at the depth of the conclusive arguments brought against it, there 
* 33 feet must be doubled, or equivalent to the are still persons who are foolish enough to main* 
pressure of a column of water 66 feet high, tain the probability of its being accomplished; 
Hence, on descending into the water in the whilst the religious and profane historians of 
diving-bell, the condensation of the air in the every nation have recorded instances of persons 
bell produces painful feelings of pressure on the being carried through the air, both by the agency 
head, the ears, and about the chest, in some per- of spirits and mechanical inventions, 
sons; whilst others experience sensations of In the year 1783 the discovery of the art of 
sprightliness and excitement like gentle in toxica- aerostation was all at once announced,in France, 
tion. Two brothers, Stephen and John Montgolfier, 

Peculiar feelings are also experienced on as- natives of Annonay, and masters of a consider* 
cending to great heights in mountainous districts, able paper manufactory there, constructed and 
where the pressure of the atmosphere is light, raised the first balloon into the atmosphere. The 
and the air much rarified or expanded, the idea was suggested by observing the natural as- 
breathing becoming difficult and laborious, cent of smoke and clouds, and their design was 
Travellers, and even the most practised guides, to form an artificial cloud, by enclosing the 
frequently fall down suddenly, as if struck with smoke in a paper bag, and making it carry up 
lightning, when approaching lofty summits,, the bag along with it. They, therefore, burnt 
chiefly on account of the thinness of the air straw under the aperture of a balloon or paper 
which they are breathing, and some minutes ball, and the rarified air passing into it, raised it 
elapse before they recover. to the ceiling. On repeating the experiment in 

In the elevated plains of South America, the the open air, it rose to the height of about seventy 
inhabitants have larger chests than those of the feet 

lower regions; an admirable instance of the ani- Soon after this, one of the brothers arrived at 
mal frame adapting itself to the circumstances Paris, where he was invited by the Academy of 
in which it is placed. Sciences to repeat his experiment at their expense. 

At lofty elevations, where the atmospheric Accordingly, ne constructed a large balloon of an 
pressure is light, an expansion of the blood- elliptical form; the usual success attended the 
vessels and muscles of the human body takes exhibition, the machine swelled and rose, charg- 
place, owing to the removal of the ordinary pres- ed with between four and five hundred weight, 
sure. At great heights, the air in the human On the 19th of September, 1783, this experi* 
body has sometimes become so much expanded ment was repeated before* the king and court at 
as to force the blood from the pores, as though Versailles, with a balloon 60 feet high, and 43 feet 
the individual had been cupped all over. in diameter, painted with water colors, and finely 

Measuring of Heights by the Barometer. — decorated. Along with this machine was sent a 
Although the barometer does not enable us to wicker cage, containing a sheep, a cock and a 
measure the exact height of the atmosphere, yet duck, the first so rial voyagers, who were sent up, 
it is of great service in assisting our measurement without leave asked! All came down safe, with 
of heights within certain limits, or at different the exception of the last, whose wing was hurt, 
degrees of elevation in the atmosphere. The “But this,” says M. de St Fond, jealous for the 
pressure of the air decreasing as we rise in the honor of the balloon, “was done by a kick re¬ 
atmosphere, the mercury necessarily falls in the oeived from the sheep, half an hour before the as- 
barometer according to a law which has been cal- cent, in the presence of ten witnesses;” he also 
culated and reduced to tables; and, having these assures his readers, that they may safely di sere- 
tables of the fall of the mercury, we can ascer- dit the rumor that the cock had broken his head, 
tain the height of the mountain by the height of and he adds, “it is vexatious to see the public 
the column of mercury in the barometer. papers thus assert things without proof, which. 

The mercury in the barometer falls l-10th of in such cases, ought always to be guaranteed by 
an inch for every 87 feet of ascent. This number the signatures of those who send them.” This 
is not rigidly exact, but sufficient for common machine rose to the height of about 1,440 feet, 
purposes. Hence, if a barometer, whose mercu- and, after remaining in the air about eight min- 
rial column stood at 30 inches, were taken up to utes, fell to the ground, at the distance of 10,200 
tile top of St. Paul's, London, a height of 404 feet Machines constructed of paper, and raised 
feet, tne mercury would fell to about 29 3-5 into the atmosphere in this manner, on the prin- 
Yol. I.—No. 6. 
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ciple of the rarefaction of common air, by heat, without sustaining harm, to the gfcund. During 
were called Montgolfiers, after the name of their an excursion which he undertook from Lisle, 
inventor, to distinguish them from the hydrogen j about the end of August, 1785, and in which he 
balloons, which were made immediately after- traversed a distance of not less than 300 miles, 
wards. M. Blanchard let down a dog, from a vast height, 

The first persons who offered to leave the earth in the basket attached to a parachute, and the 
entirely, were the Marquis d’Arlandes and M. animal falling gently through the air, reached 
Pilatre de Rosier; and they performed this feat the ground unhurt. 

at the Chateau de la Muette, near Passy, Novem- Since that period the practice and management 
her 21, 1783, in a Montgolfier. They met with of the parachute has been carried much further 
no inconvenience during the voyage, which lasted by other aeronauts, and particularly by M. Gar- 
about 25 minutes, during which time they had nerin, who has repeatedly descended by this ma- 
passed over a space of about five miles. From chine from the region of the clouds, 
the account given of the voyage by the Marquis September 21st, 1802, M. Garnerin descended 
d’Arlandes, it appears that they met with several successfully from a balloon by means of a para- 
different currents of air, the effect of which was to chute, near the small pox hospital, St. PancriS, 
give a very sensible shock to the machine, and London. The height from which he descended 
that they were in some danger of having the bal- was so great, that he could scarcely be distin- 
loon burnt altogether, as the Marquis observed guished. “At first,” namely, before the para- 
several holes made by the fire in the lower part chute opened, “he fell with a great velocity, but 
of it, which alarmed him considerably. How- as soon as it was fully expanded, his descent be- 
ever, the progress of the fire was easily stopped came very gradual and gentle.” 
by the application of a wet sponge, and all ap- Three voyages have been undertaken since the 
pear&nce of danger ceased. This voyage of M. commencement of the present century, for pur- 
Pilatre and the Marquis d’Arlandes may be said poses professedly scientific. In 1804, M. uuy 
to conclude the history of those aerostatic ma- Lussac and A. Biot ascended, at Paris, to a 
chines which were raised by fire. height of 13,000 feet, provided with a suitable 

At the same period that the original discover- philosophical apparatus. During the same year, 
era of aerostation were thus astonishing France, M. Guv Lussac ascended, alone, to an elevation 
the lightness of hydrogen gas was discovered, of 23,000 feet above the sea level, which is the 
and Messrs. Charles and Roberts resolved to em- greatest altitude above the earth’s surface ever 
ploy it in the inflation of a balloon. On the 1st attained. Hundreds of ascents have been made 
of December, 1783, these gentlemen ascended since this period, but without giving rise to any 
from the Tuilleries, in a hydrogen of 26 feet in novelties worth relating; indeed, ballooning has 
diameter, made a most successful voyage, and become a popular amusement, and aeronauts em- 
descended in perfect safety, at a distance of 27 ploy their experience as a means of private gain 
miles from Paris; persons skilled in mathematics aQ u public exhibition. 

being conveniently situated to observe the height, Although, originally great expectations were 
velocity, &c., of the balloon. After coming down, entertained of aerostation, hitherto the discovery 
Mr. Charles re-ascended alone. At his departure f 148 yielded little practical benefit. The balloon 
the sun was sqt in the valleys, but on attaining i® now a toy in which ascents are made to amuse 
an elevation of about 9,000 feet, the sun again a crowd; that which was honorable risk so long 
became visible. He says, “I was the only illu- 88 anything could be gained to science, is now 
minated object, all the rest of nature being mere fool-hardiness, and will continue to be so 
plunged in shadow.” In a little time afterwards un tfl some definite object is proposed, and some 
he pulled the valve, an<l accelerated his descent, probable means of attaining it is suggested. 

When within two or three hundred feet of the ___ 

earth, he threw out two or three pounds of bal¬ 
last, which rendered the balloon again station¬ 
ary, and, soon after, he gently alighted in a field, 
about three miles distant from the place where he 
re-ascended. 

March 2, 1784, M. Blanchard made his first 
ascent from Paris, in a hydrogen balloon. He 
added wings and a rudder, but found that they 
were useless. 

. All these ascents had hitherto been conducted : 
with the most perfect safety; but, on the 15th of; 

June, 1785, the enterprising Rosier, and his friend j 
Romain, after ascending to a height of above i 
3000 feet, were precipitated to the ground, and j 
dashed to pieces, m consequence of their balloon \ 
taking tire. Among the greatest dangers to j 
which aeronauts are exposed, is that of a too j 
rapid and premature descent. To guard against« 
such accidents, M. Blanchard constructed the j 
parachute or open umbrella, by means of which 
the aeronaut, in case of his balloon sustaining in- < 
jury, can safely desert it in mid-air, and drop, ^ 
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